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N issuing this section of our New and Enlarged Catalogue, we beg to thank our Friends for 
their support, and to assure them that no efforts will be spared in the future to merit the 



continuance of the same. 



This section comprises Photometric and general Apparatus, for ascertaining the Illuminating Power 



and the Analysis of Coal Gas, &c. 



In many instances the prices have been reduced, but in all cases the well-known excellence 
of our productions will be maintained. With a view to satisfying an increasing demand for our scientific 
apparatus, at home and abroad, we have laid down a large plant of power machinery embodying the latest 
improvements; and by careful personal supt ion we feel confident, by this endeavour on our part, of 
not only maintaining our reputation of precision and excellence of manufacture, but, by the more 
speedy execution of orders intrusted to us, to satisfy to the fullest the requirements of our Friends. 



Our Stock has been largely augmented in every department, and we can generally promise a very 



speedy delivery. 



We remain, 



Yours obediently, 



ALEX* WRIGHT & Co. 
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Two-thirds allowed for returned packages, when actually received, carriage paid, and in good condition. 
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WEIGHTS IMPROVED CABINET PHOTOMETER 

(Letheby-Bunsen System*. 




This Apparatus baa been sp ially d jned i a Standard for Government Authoril ;, i Com i t Coi >ra md others 

requiring a high-cl ; instrument not nee< ting the ase of a (lark room, and will be found to embody all the lab t i moi 
desirable improvements in Hie I theby-Bin n Photometer. 

The Cabinet and Table is of an el« int d< jn, and can be supplied in any of wood to accord with the fittin of th 

room or office in which it is placed, ami compri A Pedestal Table, I 1 with cii| urd nd drav g as shown, the front and 

portion of the table top beii n 1, and with the addition of the o^ nging curtail , forms a space or dark ami wit] 

which the operator can conveniently cond t the experiments. 

The whole of the pipes and fittin com various appa her are ar I below the I >, and an p] ted 

with " drip-cocks " for freeing them from ndensation, I . All cocks i 1 vai i 



most com nt ] ns for u 



ink flush in , and art an d in the 



Tlu le i fitted flush in t and the jht box carrying tin di trav. 1 * cords act ua 1 by wi h handle. Th 

ight box is fitted with angular i lectors for viewing the disc, and a small adjt able ailvered i ctor lor illuminath the scale an 
index point- 

The Chamb a in which the mdard A md burner and candle balance ai nclosed, are fi d with sliding frames carrying blue 
glass panels in front and metal draught proof ventilator- at top. 
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Improved Standard Letheby-Bunsen Photometer, consisting of two chambers to receive burner at one end 

and candle balance at the other ; the chambers are provided with flaps carrying blue glass screens ; accurately 
graduated bar of best French polished pine, improved sight box fitted with disc holder and plate glass reflectors, 
mounted on polished mahogany saddle, lined with velvet; gas pillar to receive burner; Hartley's candle balance 
arranged for weighing the candles while in position for use, with weights ; four-way valve, with enamelled dial, by 
which indications of the gas pressure on the "inlet and outlet of meter," "outlet of governor," and at the "point 
of ignition " may be obtained with the King's gauge, and any obstructions in the connecting pipes ascertained, and 
the rate of consumption at the burner more readily adjusted ; micrometer and stopcock, &c. The raised platform 
at the back between the two chambers forming a stand for the necessary instruments. The whole of the woodwork 
in very best pine, dull black inside and French polished outside; all pipes and joints to connect the various 
instruments together, and " drip-cocks " to run off condensed water ........ 



£27 



Pedestal Table, made in best white pine, French polished, containing four drawers and one cupboard, all necessary holes 

being cut in the table to receive the photometer pipes, &c .• • • • • 



12 10 



Experimental Meter with Central Index, showing hourly rate of consumption by observation of one minute 

measuring drum l-12th of a cubic foot capacity, accurately balanced and equalized in measurement in all divi- 
sions ; water line gauge ; water level adjustment and draw-off cocks ; delicate thermometer calibrated for Centi- 
grade or Fahrenheit, in brass case affixed to outlet of meter. Handsomely finished in japan and gold 
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™«, c wmmmaaa , l0 maintain uniformity of pressure, fitted with metal tank 
and bell, fever beam counterpoise, eentre working on delicate anti-friction roller bearings. Finished in japan and 

g0ld 

4 4 

Improved Experimental Minute Clock, of first-class construction, jewelled balance, striking action, and arrange- 
ment for stoppmg, starting, and re-setting hands to zero; enamelled dial, with two circle, divided into seconds 
and -OX of a minute respectively. Mounted in polish, ,1 mahogany or oak case „ Q Q 

Sulphuretted Hydrogen Test Glass of best quality, consisting of a cylindrical glass, with pol , white metal top and 

b two stopp, , and porcelain cups. Mounted on mahogany plinth 

J L '••••... 880 

In this instrument the gas is caused to impinge directly upon the fa paper. 

King's Gauge, indicating to 1| in. pre ,re, on enamelled dial divided into lOOths of an inch, spindle of index poin r 

working upon delicate anti-friction roller beari p. Handsomely finished in japan and gold 5 5 

Standard Barometer of the best construction, scales with verniers, graduated to show l-500th of an inch, and l-JOth of 

a millimetre; deli te thermometer, fitted on brass casing. The whole mounted in polish,,! . and provided 

with reflectors at point of observation 

7 10 

Service Governor, to p, cut ex, ive pressure acting upon the balance governor, strongly made in stout she,t iron, with 

weights for adjustment 

1 J5 

Sundries.- I isting of .panned box, with cells to contain .'discs," »«* papers," and » shot - ; brass sockets for 

»'"«»■ an, ,ther j ; six pounds of mdard sperm eandl-s ; 1 do.,,, Buncen or Leeson „ 8 clnmneys 

'* ';;• '-' ' '"• "' • 8 hl - * J » in - i ^>«1 ^ M™»7 i wooden plfe* for removing ehim ys from burner ' 

\ "* , '•" ,, " , ""'"* ^ ™ 8 *— «* M -V-1M h rogen , mm J^ 

stan, laid Argand burner ... 

4 10 

Total cost delivered in London > £ 85 5 Q 

Packed complete, and delivered f.o.b. in London, Liverpool, or Hull, or to any railway station 

in England, 5 per cent, extra. 

If fitted with Methven's Light Unit, in addition to the candle balance, eztra, as per page 10 . . . 7 10 

■ g 
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STANDARD LETHEBY-BUNSEX PHOTOMETER 




Standard Lethcby-Bunscn Photometer, in ' II 



i 



ii- i 



» la 



' »r 



in poti i for u*e ; gas pillar C, a I small uge ; i :roin r cock I>, im 

saddlr B, fitud v li brass roll s slid «j on gnwluaU seal, base mounted on bi 

1,1 I. and 2\ ........ 



ing lies while burning an.) 
red se l><>\ with red ion c 



i 



board « and v h fo -tin 






P' finished in japan and 



Pine Table, as drawn French pol ied and fit tod with all pipes and connc»< «... ... 

Experimental Meter, « v, hourijf rate * ra bj u minute's spe< , with waiei >«d draw-off rock 

audi lometor. Finished in japan and gold ........... 

Experimental Governor, oft most sens it ) const eti :, to tna lain uniformity of eon 

gold, and ni I on pol I mahogai I ....... 

Improved Minute Clock, with strik g a< arrangements for stantly starting and st an 1 I se? % tl 

hands ii| In polished wood case to stand on table ........... 

Sulphuretted Hydrogen Test Glass, best ality, witi nets I base and top «d on mahogany plii i 

/ f I *eni the ms umam Uat Mam. 





ter bui i i 



■ 








u the experimental governor, s 1 thereby « art neater 



King's Gauge, ind to 1 1<> i ii i pres- ation * plio 

i i, and to facilitate a-i acuta of rake of gas 'Mump; 

Service Governor. | event i 

regula y of gas coi i ............ 

Barometer, pe> ueut with 1 en rs 

This p. cut bar . r is a ary superior V of rumen and as it es variations of ataospb*) pr 

the 1 100th of an i of mercury it e Bees for gas v ae corre i : 

variai n in tl level of the l i the < so that no 

i remc aocu -ed. a standard 



it 









pons bare to be made in i it 

1 be had, enclosed in a glass esse. 



t 

,1 for 
V 



Sundries, as per page 1 



Total price complete, and delivered n London 



. In 

10 I 



8 



I 4 



11 
I 8 



1 



I 15 (J 

6 lo o 



1 1 



£69 



Packed and delivered f.o.b. London, Liverpool, a I Hul or to any town in England, 

5 per cent extra. 



Methven's Light Unit, extra, as per page 10 



7 10 
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PHOTOMETERS FOR OTHER PURPOSES THAN OFFICIAL TESTINGS 

- Ift: b!:' om cr:" s&z sn s r l f a,,d ■*: mae wah *** -* *• •»«* ■** *■* *«- - .* 

turers, .ad frequenUv bTana s f 1 „ *7 S . '^"'f ' ^ "" emp, ° yed bj b ™ makera ' -»* -<" '™P "anufe. 




No. 14.— King's Photometer 

King ' s 'SZTLK ;r i,,c " cs in - fc) 8Me »' i "'°" , ■** «- — . - — -. 

jZTBo'r' .T" ~* 8 ' aSS *"■ 80 »*■ ^ M - *^ -»«*, and sW H llg eacb mill „, 

Scales and Weights, l-10th to GOOgrs. 

Brass Sockets ' 

Sperm Candles (6 lbs.) .'....*' 
Discs, half-dozen ...,'*'*' 
Standard " London" Argand Burner and Chimney .' 



Total 



r (without 



£3 15 



7 4 





4 4 





5 10 





1 5 





3 





3 





18 





G 





10 


G 



Bunsen 



Packed and delivered f.o.b. London, Liverpool, or Hnll, or to any town in England, 5 per cent eW 

at the proper height; candle- 
J -•« . - '-- - "« ourner makers. The candle-holders arc moveable, and can 



£26 15 6 




«.) -and al S0 . shding pil la, to enable the ope^r ^ I Z LX 
bolder for one candle, and candle-holder for two candles 



6 



be placed in a scale-pan so that th* «uH u T candle-holders are moveable, am 

1 n, that the we.ghmgs can be done without takmg the candles from the sockets 



Other Instruments as in preceding list. 



PHOTOMETERS FOR VAR.OUS PURPOSES AND WITH SPEdAL APPLUNCES TO ORDER. 



Full instructing mfa (ff , tJrs 



are gwm in "The Gas A^J^s Manual" l>n S $. Od 



Standard 



T *i,.k w. ♦ . By F> W> HARTLE Y, A. Inst. C.E. 

~ - Mar sasKswK- -~ - ~»« 



LoMPt vt Men bent to Fit and q T n>* i> 

AND &TART ^OTOHEXBIC ApPASAT INTO WoKKlNG ORDEK WHEN 



daylight from 



KEQUlttED. 
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F. W. HAETLEY'8 

"UNIVERSAL" BUNSEN PHOTOMETER AND ANGLE MEASURER 




JR 




Gives results as accurate as are obtainable with the best Bunsen Photometer extant, is portable and capable of being promptly set up for 
use. It consists of a light narrow table, constructed and furnished as follows :— It is 11 in. wide, 2 ft. G in. high and 5 ft. G in. in length. It 
bas a scale (S) of inches and tenths, the length of which is 21 in., fitted into and capable of being shifted and fixed at any needful position 
within a groove in the table top, which has a long slot along its centre, below which slot is a brass socket connected by wire cords passing 
over pulleys to the winch handle (W), so that by turning the handle the socket may be caused to traverse forward and backward in the 



direction of the length of the table. 



The socket serves to receive the projecting plug of a metal carriage, on rollers, which runs freely upon the table. Upon this carriage is 
placed the standard light, with which other lights are to be contrasted. Such standard light may be that evolved from one or two sperm 
candles, from a suitable lamp, or, as shown in the woodcut, from a Methven Screen (M). 

The disc carrier is supported on a stand, as shown at (D), the base of which is fitted with a pointer or index, coinciding with the vertical 
line of the disc. 

The disc carrier, like the scale, may be shifted along the table and both must be shifted at the same time, the inde, ,f the disc carrier and 
the zero of the scale always being made to cut, or coincide with each other. There are three marked positions on the table for the zero of the scale 
and index of the disc carrier, viz. :-one nearly at the extreme left hand end of the table, another at 10 inches nearer the centre, and a third 
still nearer the centre by 20 inches. 

With the photometer a strong sliding pillar is provided, the upper part of this is shown at (A) m the woodcut. The pillar, like the 
photometer, stands upon the floor and is provided with levelling screws, and with plumb lines. This pillar serves to carry gas burners or 
lamps of various sizes, from the smallest up to such as are of considerable dimensions and lighting power. 



Price 



£35 



of Hartley's Universal Photometer, packed in deal box lined with green felt and fitted with strong handles 
for carrying, including Methven's Light Unit, velvet curtains, and strong sliding pillar with plumb bobs and gas 
connections, also Angle Measurer and five sets of Scales 

Experimental Meter, Governor, &c, extra. 

We have sold a large number of these photometers and find them meet with universal approval, more especially by those requiring 
to test large and powerful lights either in or outdoors. They can be constructed specially for testing Electric Arc and Incandescent 
Lamps, and we are prepared to supply and fit them with all the necessary apparatus for this purpose. 
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METHVEN'S ILLUMINATING POWER OF GAS 




POWER 



Fitj. 1. 

STANDARD FOR USE WITH COAL GASES RANGING IN ILLUMINATING 

15 TO 20 CANDLES. 

Arga^Bur^ 

has a slot or bole above the flange or bLtcke and tS hole eo ted by ^tlnn XrTl^tT S d ™ rd ?' The upright plate 
as to allow of the passage of as much light as equals tha afl\ d c by two a^aS StaSatd^Z ■jS^jK. « ^f d ™ e f ions « 
is delivering sufficient gas to give a flame three inches in length tlSZS^^^hnJ^J^Sfi: £ , ,5^ bl . rner 

exactly determined, and are absolute and unvarying with every " slandard." P f ° X ' tb ° Sl ° tted plate liave bcen 

"Sta'I^ The 

furnished with a good stopcock, or better, with one provided with a nLrott T 1 , ^ *? & , S^PP 1 * pipe, 

bar, and is fitted with cross rails, on which the table of he ca idle bah nrl ™, A^ i • ^j? 01 -, 8 , ?V ud ? f the Photometer 

in position for use, and the balance is pushec 1 ba k out of 'the way WhLTk al ?'? " "S llh,st J ratl0 »- 1 tlie "Standard" is 

from the "Standard," and the latter with Se pfflaS Removed ^K* n™£„ J! 1 t0 IT the CandleS ' the ^ aS is tuniwI off 

drawn forward until it is caught and held firmlyi" po" oi b^ L P n Z SS^tS ™ * "T^^ candle-balance is 

keeping the candles burning, tradition* from audle/to tfi^Stad^^^^^^],. 25^/3523^"* " ^ ^^^ " b) ' 






With the Methven 
quality of the gas burned 



WITH 



"Standard" just described, the amount of light delivered tlivnimli fi.„ .w j- • • i 

falls much below Italhi p„,ve,-, and h, M ,as eS littb S .b'^s tabo™ HJSStS^^ 



when the 



These facts led Mr. Methven to enter upon a lone; series of exnerimentc! in mvW * n ,o™„* • i , «. 
coal and other gases of widely different illuminatinj power witi HS5? / ttl 1?~l 7 ? T*** effeCtS result from carburetting 
below 120° Fahr. 19° Centigrade,, and he found-mi. that rfl iffSE. J£li ^J** *"*■» spuit having a boiling point 



Centigrade), and he found-first, that all" the Tarburetted "^s^T^T **** *™ ' a boiling point 
Bt dard Argand, furnished with a 6 by 2 inch chimney, with a ^tefb^le^th™*^ ?* t0 ^ burmd W?T tan a 
1. ,h of flame the amount of light yielded was consent and J£$L ^XM.Si,^ T^* "*' ^ tbat 
and cannel . s cmplo; 1. 5 uhmvmwmh 01 tiie actual illuminating power of the coal 

L& . Cnt ^., fl r J C J S : b0 ^^'. dis iuahfied for serving as a ■'Standard" or Light Unit, owing to the extreme 

er circumstances. Mr. Methven, therefor. 



nice of adjustment 



■* of ac t ,v two Standard sp„ m candles ton, a A~L2VISU% 'ST^SSUl ^ZnVlS^ 1£ 



has traversed his e burettor. 
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phtbh St dahds can now be had fi with a le whi carries a lot for 

'/ gas, the -inch and ^ \ \ i ou i ) i e s 

The Cabb rroB, tee : \, may be coir ml pla< I upon the photouit | 

gular box famished w i a water- i and 1 1 v i a b pa arraiigcm* eoc 

to the gas-pip. h suppl the Meth\ plain or 

carburetted gas ma l I. 

i the undue cooling of the gasoline w h woi 1 oth rero from 

its evaporation. 

vhich, uncarburetted, hav . nged in qual from 5-candles to 
over 35-candl power, have been proved, ai buration, to deli r the 

same amount of light through the slot of th andard. irhOe i indi- 

cated phot trie powi of opposed tiames have I a foun i be t same 
wlien ( with tl light from the carbu and from the 

u arburetted ' tandard " ; the gas employed with th. latt being of 
the ordinary London quality. 



*~ - * 
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i. It 
BO that 
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WRIGHT'S PATENT IMPROVED VARIABLE METHVEN S -SCREEN." 

consequent of a « 1 l a • andard" of a bi-L and warial ini po* ws have , ed a mod .1 

f *PP"C > I MetLven u j a ire , w)l 

J 1 m area, allowi more or I t to i*ss thro tl i t 

Tlj vai b '<• il lie ■ > • mi nidi 

*{'; " ro . A «crew, i I in .-d l>eai gi, and i ... tl e fiai tl. slid, i i 

to . '"' ! ltl " '• ' vnwa i. » I enir itad h Al as to appro 

'''""I "' of »•• a P« rtl h ' a»»a oi pii be upper m. r the frame allows, agai 

mark... I on the bc Ml, tl of C8 U d is a.lj 1 t 



INSTRUCTIONS FOR USING METHYEN S "STANDARD. 



By F. W. HARTLEY 
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Methven's n Standard, ,f as usually made, is of the form shown in the illustration, and is provided with 
a socket screwed externally, so that it may be fitted to a pillar or other support but the " Standard 
will be made to order to suit any Bunsen photometer for about the same prices as under A, B, and C in 
the annexed List 
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t, and is accompanied by a Certificate, 
and by the Firm. 
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WRIGHT'S IMPROVED LOWI S JET PHOTOMETER 
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Telegrams : " PBECISION LONDON." 



SULPHUR TESTING APPARATUS 



JAMES W. C'TN & CO., 



s 








IN NORTH / 1 i RICA, 

(DEPARTMENT No. 4.) 





o 







One " Gas Referees'" Sulphur Test, complete, consisting of one condensing cylinder, filled with about 200 glass balls, one 

trumpet tube, one long straw tube, one burner with perforated regulator for the admission of air, steatite tip and 
table for carbonate of ammonia. One polished mahogany stand, one beaker for collecting liquid from the condensing 
cylinder, one glass tube, with india-rubber connections for attaching to the bottom of condensing cylinder to convey 

the condensed liquid into the beaker, two india-rubber connections, one for trumpet tube, and the other for straw tube 8 10 

One experimental Meter with stop action to shut off when 10 cubic feet of gas have passed through it — capacity of measuring 

drum l-10th of a cubic foot — the index showing from the 100th of a foot to 100 cubic feet, and fitted with a levelling 

plate, glass water-line gauge and thermometer box, japanned, complete ........ 10 10 

The above without Stop Action, £6 10s. 

One Thermometer in brass case for ditto ............... 012 

One small Spirit Level for ditto 00 

Twelve feet red india-rubber Tubing (f -inch) 9 

One Balance in glass case to turn with l-200th of a grain, and carry a weight of 1000 grams in each pan . . . . 10 10 

One set of Grain Weights from 1000 to -01 of a grain in box 2 

One drying Oven in tinned iron, japanned, riveted together, with connections for gas inside, two doors and glass front . . 4 10 

One Dessiccator on stand .................. 010 

One 1 -ounce platinum Crucible and lid. ............... 1 17 

One pair crucible Tongs, platinum points 12 

Two mahogany Filter stands, single ring G 

Two Bunsen burners, tripods and gauze 012 

Two tin filter Drainers .................. 01 

Six test tubes and stand ...........-••••.. 02 

Six pipe clay Triangles 8 

Six Sheets glazed black ] per 1 

Two hundred cut 4-inch filter papers, Is. 3d. per 100 ............ 02 

One wash bottle .................. 02 

One 20-ounce measure divided into J-ounce .............. 05 

Three 20-ounce Beakers .................. 08 

One 10-ounce Flask, graduated on neck ............... 02 

Three 9-inch Stirring Rods 

Three 4-J-inch Watch Glasses ................. 01 

Two 20-ounce narrow mouth stoppered Bottles 3 

Three 8-inch Funnels 1 

Three 10-ounce Beakers 2 

Two 8-ounce narrow-mouthed stoppered Bottles 2 

Total exclusive of package £38 17 H 

Packed and delivered to any town in England, or f.o.b. London, Liverpool, or Hull, 5 per cent, extra. 

LABORATORIES FOR GAS AND GENERAL ANALYSIS FITTED COMPLETE WITH EVERY REQUISITE. 
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INSTRUMENTS FOR ESTIMATING IMPURITIES IN COAL GAS. 



SULPHURETTED HYDROGEN. 



Test Glass, on Stand. See Fig. 5 



Test Papers. 12 each acetate of lead and turmeric at 2s. Gd 



8 3 
5 



Total 



£3 8 



These are included in the Photometer Lists to meet the requirements of the Gas-Works Clauses Act. 




Fi <=- «■ AMMONIA TESTING APPARATUS. 

Ammonia Ra*.,.***, r} 1C ° &S ?^S teS ^ is . mca , sured ' bu * &« meter sen tso for the Sulphur Test. 
T w^ Mohr s Burltt^ li 1 > fi IS WUh glaSS beads and to hed ™ th « la3S stop-cock. Mounted on stand, fig. . 1 

pinch-cock! !? Wi'th siand ^ ' ^ Bub * divided h 1 " 5tbs - ** Eardinan's floats, and with funnels and 

Half Gallon each of Solution of Sulphuric Acid, 25 ptems of which 'neutralize one grain of Ammonia,' and of Ammonia ' 

Solution containing one grain of Ammonia in 100 septems . 

y^Jtt&ffir&Mfi "»""*- :::::::: 

SUndneS t -r a ^^fa„1Xs m Btf r Tc e ' leS : tW °. ,,a ' "" brat j' "" li "»' «»« flMU; o- 20 o, and on, 10 o. 

Total £i 




HARCOURTS COLOUR TESTS 
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FOLK ARD' S APPARATUS 



TESTING SCRUBBED 



SPENT 



LIQUOR, SULPHURETTED HYDROGEN, AND CARBONIC ACID 
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In introducing this small apparatus to the gas world we feel that its simplicity, facility of manipulation, and its cheapness will 
strongly commend it to all gas engineers who desire a quick and easy means of testing for sulphuretted hydrogen, &c, at the puri- 
fying house. It is strongly made, and can he confidently left in the hands of any intelligent workman to manipulate without fear of 
damage, who, with but little practice, can take testings of a set of six or eight purifiers in about 30 minutes and a daily record of the 
work done by each purifier obtained. 

This apparatus serves to determine 0*1 to 2 per cent, of sulphuretted hydrogen (in scrubbed gas), which in the latter case i 
somewhat difficult with the Harcourt's Colour Test. It consists of a glass tube about f-inch diameter, permanently closed at one end, 
and has a capacity of 60 septems. Tins serves to hold the gas to he tested ; and is filled hy displacement by holding it (open end 
downwards) over a lamp-cock, furnished with a piece of india-rubber tube 3 or i inches long, to conduct the gas to the top end of the 
"gas tube." 

septems, and provided with a sliding stopper which can be adjusted for varying 
-each septem of solution being equal to 0-1 per cent, of sulphuretted hydrogen 



The smaller or solution tube is divided into 20 



quantities of iodine solution from 1 to 20 septems- 
in the sample of gas tested. 

To make a test proceed as follows :— Place the test glass, open end downwards, over the lamp-cock, and while it is filling adjust 
the sliding stop in the « solution tube " to the number of septems relative to the percentage of sulphuretted hydrogen you suspect 
to be present, and fill to the top with solution, and while holding the test glass in one hand over the cock insert the solution tube 
up to the stopper, and holding the stopper firmly in place briskly shake up the solution with the sample of gas thus enclosed. Provided 
enough iodine solution to have been taken, all the sulphuretted hydrogen should be destroyed. To ascertain this a small slip of acetate 
of lead paper is inserted into the tube by partially withdrawing the stopper. If the paper be blackened, a second adjustment of this 
is made, and more iodine solution is put into the solution tube, a fresh sample of gas taken, and the test repeated. If the lead 
paper is not discoloured, less iodine solution is taken and a fresh trial made; and so on until a sufficiently close approximation is 
obtained. As previously explained, the percentage of sulphuretted hydrogen is obtained by the amount of iodine solution required. 



Say, for example, that first you take 10 septems 



of iodine solution and find upon applying the lead paper is not discoloured ; 
and second, having taken 9 septems of solution there is a very slight discolouration of the paper, then you know that there is about 
•9 per cent, of sulphuretted hydrogen. 

The Iodine Solution sent out is a " Stock Solution," and should be diluted with water in the proportion of one part of iodine 
solution to five parts of water. 

Apparatus complete, together with one bottle of Stock Solution, one pint bottle for Solution in use, one pint bottle for water, 
nd supply of Acetate of Lead Papers, fitted in strong walnut case, with drawer to hold the glass tubes and test papers : 






Price 



£1 10 
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APPARATUS FOR ASCERTAINING THE PERCENTAGE OF SULPHUR 

IN SPENT OXIDE. 





Apparatus, consisting of 4-oz. evaporating flask fitted with funnel, eduction 

bath, tripod and wood stands, and Bunsen burner .... 
Bisulphide of Carbon, per pound, in stoppered bottle. [See note, p. 17) 



pipe, glass condenser, collecting flask, sand 



1 8 
4 



Apparatus for Young' s Method of Rapidly Estimating Sulphur in Coal Gas. 

See Gas Analyst? Manual. 

Two Burettes, divided into l-5ths of a septem, on stand complete, one half decigallon flask, one 25 septem pipette, one 

small pipette, three beakers, one glass rod and wash bottle ... 

Flat Platinum Crucible, about . 

Rose-Head Bunsen Burner [ 

Solution Barium Chloride, containing 1,625 grains— in the gallon— per Win. qt. 
Solution Silver Nitrate, containing 531-2 grains— in the gallon 

Yellow Chromate of Potassium, per pound .... 



per 



1 
1 







17 

15 
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10 

3 
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6 




Fig- 75- 



dl 

INSTRUMENTS FOR PRACTICAL ANALYSIS, &c, 

Eudiometer Apparatus (Thompson's Form), consisting of graduated glass tube ; water cylinder for 

the immersion of the tube in order to equalize its temperature ; water dish or pan for dipping the 
mouth of the tube before unsealing; flexible tube with glass mount, for filling tube with gas- 
and pipette, for delivering reagents, fig. 75 * 1 12 

Eudiometer Apparatus, consisting of graduated glass tube, about 12 inches in length, with bulb 

top. Glass water cylinder, water dish, flexible tube, with glass mount and pipette ... 1 12 

Chemicals far use with the obi . 

Pure Potash, per 4-oz. bottle q 

,, Acetate of Lead, 4 ozs »••..., 

,, Bromine, per 1 oz. bottle (Note, p. 15) 

,, Subchloride of Copper, per 4-oz. bottle 

,, Pure Sulphate of Copper, 4 ozs. 

Eudiometer Apparatus, comprising the instruments specified under No. 7G, with supply of chemicals 

and with bromine bottle in screwed wood case ; the whole fitted in a lined deal case, with 
lock and handle. •••.......... 3 
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INSTRUMENTS, &c, FOR TESTING AMMONIACAL LIQUOR. 




JAME V 





& CO. 



- ft 



) 



r 



x -No. 4 j 





Twaddel's Hydrometer for showing the strength of liquor by specific gravity, including Glass Jar— Fig J in the engraving 
Alkalimeter, K in the engraving, divided into 16 parts, each subdivided ; starrer, one quart of test-acid, 6 test books, and a 

Set of AoDaratiS'for tertfo^fquTSy the Wills' Method of distillation, consisting of a Sand Bath, A (see engraving), 
Set of Apparatus ^ testing qw£ ^ ^ ^^ D . Funnd) E . Tube p . Flask , G . Burette and Stand, H ; 

and Two Measures of 1 oz. and 2 oz. capacity 

Half-a-Gallon Mixing Jar for making solutions—stoppered 

Thermometer for taking the temperature of solutions . . • • :•.;,/ • - A / * " n \* ±.i! -a 

DeliSc H^drometerf indicating gravities up to about 1100; for approximately determining the strength of the acid 

solution — with glass jar * ' * ' ' ' ' m " 

Eight-ounce graduated glass measure • 
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PREPARED TEST SOLUTIONS. 



Sulphuric Acid, Sp. Gr. 1064-4-per gallon in two stoppered bottles . . • 
Ammonia-of equivalent strength to the acid solution-per gaUon in two stoppered bottles 



Caustic Soda, strong for dilution with water, half-gallon in bottle 



10 6 
10 6 
10 6 




This little work 



AMMONIA LIQUOR TESTS, &c. 

By F. W. HARTLEY, Is. Id. p.p. 

contains instructions for making the various ^JW™*** S ° luti ° nS ' 

the percentage ot Sulphur in spent Oxide. 



and for ascertaining 



— «« Ka rvaokpd with apparatus. They must be "declared" when delivered 
NOTE.-Corrosive Chemicals cannot generally be P^ e ^ atUe P / lkalies and Acids should be contained in strong 
to the Carriers, and should be in separate ca se s. wooden cases , with wooden divisions between the bottles, the 

bottles, be packed separately standi n g up right m s trong ^ ^ ^.^ & ^ ^ ^ ^ ^ 

spaces being filled up with straw. Such Chemicals win " B j r 

purchaser's risk. * 
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APPARATUS FOR ASCERTAINING THE HEATING POWER OF FUEL 





H 






CALORIMETER IN ACTION 




Thompson's Calorimeter, consisting of combustion cylinder, with sep spring clutch, base 6 cvlind al copper furnaces, 

I short ditl -lass water cylinder, i maeter, bcuU-h and grain or gramme weight in* p. ,d mortar, siev< 

canisU filled with •■ n mixtui.. ,c. With i ictioni for use; in Fl ich polished, cloth liu< . mahoga' 

case, with draw, lock and k adapted for either th born bum required. 

Ditto in varnished deal box, with lock and handle 





u o 





mis m Uu most « t apparatus xUnt to asoert.. he relativ alues of fuels. It hat been adopted by t ral 

£SJ2 '."">l""" - th. It. I--...I b, wind, to d.-t.r,ui,„ the con,,, ..-.I rain, of tl aU which ,h. v 1 ,v. It i« alJ, used bv ■ ;1 , , 

fn^JT, ? L , I ', M1 T ' l lVal V '" l *°t^ Brit , and of so 1 ,,, l iiuii (l 

important. I. ges and schools ol henuatry. by analytical < m ts, by coal owners, coal factors 

anJned i^tbo WrZ^' Jt JSJft wvertad ,,ito. and expressed ,. eqi alent imbcr of; f recognized thermal u. 

explained in the instructions winch accompany the apparatus. 



Fig. 91. 





SPECIFIC GRAVITY. 



Schillings Apparatus, fir. !'l . eoantinp f c irical glass water \eaael. glass ia u ■.. 

ted with metal base s 1 to e L er i niahed with cock u 



1 gas. and also with a oen 






* ■•- s, one 



the raj disc je of air f IM fcr t and 

disoha m air or gas very aknrly when making 
benaitive 1 bermometer .... 
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»ent the specific gra\ of gas is deiern ed i the timet requin d I 

* V>M ^ T "** m h of ?*■ ,,,roq & lj B I>J orifice m a ] num ) 

central cod The eqoare of the i of aeoonds required for the di» e 

-jn;ir. of tin i mUr of la fl o n ta r. -.pnred fur tli. discharge of the an. giving :i„. npeeific 

no com on being needful Ue totnperatuj of the a and of the gaa be 

Glass Specific Gra Flasks, mounted x h stop-cocks. Of a* do* u ti 

, Th * m ***£? *** e™?* ^ *ne*e exeetaaai i» required bey are general „) 

' "; ■ •£ g «" " g '• -"' *■ ; ' '" 1 «-* "M« £ avaii.U.. and d. mend liwlllllfa >ki| 

Dr. Lethcb s Specific Gravity Globe 5g. 98. with tmo Mop-cocks, thermometer 

g ^ i . 2t V" 1 Saf M- «• *«t* o? the globe, when euptv and when fuJ f 

au at 60- 1 ahr. and 80 inches Iia engraved upon . . 2 10 
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Fig. 69 



No. 1 . 
No. 2 . 
No. 3 . 




BAROMETERS. 

Barometer, S ndard, of th« best c< traction, finch internal diameter, scales with Verniers 

United to show to l-500th of an inch, and l-10tli of a French millimetre, with 
delicate thermometer fitted on to a brass casing. The whole exquisitely finished and 
mounted on suspension board, furnished with 1 unelled glass reflectors at points of 

observation, fig. •'>!) ...•••••••• 

Barometer, Btandard, similar to above, tube finch internal diameter, with suspension 




21 



board 



12 



B 



arometer, Standard, similar to the last, but not so highly finished, tube fr-ineh internal 



diameter, without reflector 



7 10 



Barometer, plainly finished, Vernier indicating to 1-lOOth of an inch. On oak suspension 



board . . 

Barometer, Pediment, mounted in solid oak, mahogany, walnut, or rosewood frame, tube 

4-10ths inch internal diameter; two ivory scales, with or without the Fitzroy 
inscriptions; two Verniere to give readings to the 1-lOOth of an inch; delicate 
thermometer on frame, upper part of tube, scale and thermometer protected by frames 
fitted with bevelled-edge plate glass, fig. 72 

Barometer, Pediment, same quality as the last, but with 

one scale and Vernier 

Barometer, Pediment, smaller tube, and with commoner 

frame, thermometer, &c 

Aneroid Barometer, brass case, in velvet lined box, 

8 inch 

Aneroid Barometer, pocket size, 2£ inch, brass case, 

• silvered metal dial, altitude scale 8,000 feet, fig. 73 



5 15 



5 10 



4 4 



2 10 



10 



1 15 



Standard Barometers prepared for Kew Verification 




Fig. 72. 

Twaddel's Hydrometers 

No. 1,2, or 3, ivory scale, in tin case 



HYDROMETERS. 



Fig. 73 



. each 



No. 1, 5, or G, 

Glass Jars for the above 



»» 



>> 



>> 



2 6 

3 6 
2 6 





3 Ml 



u fc 1 to 6 is equal to 1-000° to 1-850° specific gravity. 
The range of the above, 1 to 0, is equal 



Twaddel's Scale. 

0°— 24° 

24°— 48° 

48 o_ 74 o 



t • 



• • 



Specific Gravity. 

1-000 to 1-120 
1-120 „ 1-240 
1-240 „ 1-370 



Twaddel's Scale. 






No. 4 

No. 5 
No. 6 



74°— 102 c 

102°— 138' 
138°— 170 



• • 



• • 



Specific Gravity. 

1-370 to 1-510 
1-510 „ 1-690 
1-690 „ 1-850 
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Uv, rWmometer, divided on stem, in mahogany case 
Set of 6 Twaddel Hydrometers, ivory scales, with theimometei, 



£2 2 



Hydrometers fitted with paper scales, 15 per cent, less 





Government 
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No. 2. 
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Mason's. 
No. 6. 
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No. 19 T, Thermometers 




No. 21 T 



No. 1. 



Highly Sensitive Chemical Thermometer, calibrated to the fifth of a degree, mounted in brass tabular case, di 

p i figured on glass stem, 6g. 2 . 

Delicate Thermometer for u » with experimental and test meter, cali) <1 on sU ; open scale ranging from 80° — 95 



Do. 



do. 
Thermomete 



mounted in brass socket with plug 



220 , 



morocco case 





12 6 
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7 



1 1 







1 10 



18 



Mason's Standard Hygrometer, indelible opal or porcelain scales, enamel tubes, engine divided on stem, mounted on oak 

or mahogany board, best, fig. 6 .............. . 

Six's Self-Registering Maximum and Minimum Thermometer, opal (transparent glass) scale, enamel tube in white 

japan case, and magnet, 10-inch • ••............ 

Six's Self-Registering Maximum and Minimum Thermometer, opal scale, plain or enamel tube on oak board, with brackets I 

r oh complete, 6 1 I", £1 2s. ; 12", £1 ; 10", 16h I. each. 

Porcelain (hung up) Thermometer, extra bold, enamel tube, engine divided, hand painted, Fahrenheit and CentignuL 

legible, W t 17f BcL ; 10" s. 6d. ; 8", 4s. Gd. ; 1 ', 8s. ; 14 10s., fig. 8. 

Main Thermometers, for tion En gas mains. 



«„i. 



S, Yel 
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THERMOMETEES, 

1 n$er ting inpipei or veueU, iurh a* the eondemen of Gai-Worki, to ihow the temperature t r other fluid* which pan tl ugh 



No. iq T. — Thermometer, in brass 

with sockt 



with plug e: ground to fit a n al socket ha\ g an i xternal screw. I* 



No. 19 T.— Thermometer, as above, bu with plug at right angles to 



Price with sock< 



No. 20 T.— Sockets and Plugs .... ... each 



No. 21 T.— Thermometers w lindrical iron 



THERMOMETERS OP EVERY DESCRIPTION. 
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THERMOMETERS FOR EXTREME TEMPERATURES 






i UP TO A WHITE HEAT). 



± 





H. A F.'s TECHNICAL THERMOMETER. 



FOLKARO'S STANDARD THERMOMETER 



IIEISOH & FOLK VRD'S MODIFICATION. 



The Instruments are specially ada] for Tar Stills, Di is, Bakers' Ovena, Boiler Flues, Superheaters, Hot Blast A] tu 

Eetorts for the Distillation of Wood, Shale, Coal, ftc, and, in fact, for all purpo J where the temp. tit-, are h nd I ran of th 

ordinary d curial thermome r, and where an expi rive pyrometer has been tin only ai ible instrument up to the present time. 

It is now beiny generally recognized that a fair -proaeh to exact temperatui in carrying on manu ituring operations is neoeBBary 

to secure the highest yield and the finest quality of the p duct ; and consequently the thermometer has become an instrument of every- 
day use in chemical works of all kinds, breweritt, s-works, Ac, &c, and a simple and reliable means of indicating tem) tare 
abov* the boiling point of mercury has long been a desideratum. 

It is believed that the present instrument fulfils all reqniremen . The reading is taken in exactly tin same n as with an 

ordinary thermometer, the temperature being indicated by the pressure of the air enclosed in the bulb, which is expo I to the 

of heat, acting on a vertical column of mercury, as shown in the woodcut, which repre its a thermometer built in a wall. F>y 

employing a platinum or porcelain bulb the very highest tem] atures can be indicated. 

One of the great advantages of the instrument is that the temperatures are seen at a glance without the time and tnampulal Q 

required in using the Siemens' or other pyrometer. Tin trument is, of course, unaffected by changes in the height of the baromet< 
being hermetically sealed. 



FOLKARD 



PHYSICAL LABORATORIES 



(Ai i-ded Silver Medal at the Inventions Exhibition, 1> .1 



This 1: a convenient form of the simple air th mometei 1, 1 in ph 1 r , By an easy adjustm mewhat «miU r 

tu that of Fortin's Barometer, the pi re ol the g enclosed in a bulb c\[ d to km* of heat mi nn ii 

millii itrea on a divided scale. From the pn ore thus mi ured tin t mpentare can be at once dedu 1, eithi phi 

millimetre paper or by calculation. 

The range of the instrument i9 from the lowest a bio temp, area up to the softening point of the bulb, which may I of 

platinum or porcelain. The instrument ia hermetically aled and conseq tly unafl I by barometric varia 

le pressure of the < enclosed 111 th bulb is balan d by a column of 1 rcuiy con ined in a till the i 1011 of \vl, 

varied. The resultant pi ires are proportional to the sines of th. of incline 1 of the mi urial column to tl 

after allowing for capillarity; but, as stated above, tl. pressures a .11 pi i off on the graduated brass ale. 

The woodcut represents an instrument with 20 inch scak 1 or j %s and vapours. A modified form is made for use with 1 lids. 
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CLOCKS. 



Eight-Day Regulator Clock, of first-class workmanship, in oak or ebonized cases, bevelled glass panels, centre seconds 

dead beat e scapement, standard compensated pendulum, silvered dial, striking ry minute .... 
This do- in be highly recommended as a first-class instrument of reference for use in gas or other large works 
where corr : time is an important consideration. 

Eight-Day Experimental Clock, with standard pendulum, wood rod and zinc bob, dead 

beat i nt, centre seconds, enamelled dial, polished maho or ebonized 

case, with handsome moul 1 front, best lacquered bezt glazed with bevelled it; ul 

Twenty of these clocks were ipplied to the Go rnment of Canada for their testing 
stations thror. iout tin Dominion. 

Pendulum Clock for pbotom< tl ( periments, 10 in. dial, dead beat escapement 

ntre seconds, and minute hand recording up to one hour, striking er 
minute. Mounted in mahogan) ase, witli lacquered bezel, and glass front . 

Experimental Clock, of the v- best quality and finish, as used with all our Standard 

Photon i ; j. oiled bal [( it, with s pping and startin; 

action; al for tti the hands to zero; < amelled 

circhs divi< 1 into seconds and -01 c a mi res] . Moon! in 

polished ] bon 1. oi ak c ..... 




Fig. 4. 



Small French Spring Minute Clock, with m action and arran aent for brii '' 



hands j '/ di\idcd 



onds and recording to 10 nnnuti 



2 



8 8 



5 10 



11 ii 



8 



CHEMICAL BALANCES. 




Balance v „ bee hi ^ Ta - in meh pi d turn uith l.;,oth of a grain. The bal , •tainlm™ 

inali.; box with drawrr .... o , rt rt 

»me fjUss case ..'.'' J ] 

Ba,ancc t . w ' 00 » rai l m wiehpan, 1 „rr . with 1 th of a grain. fbe biam ie* d ' ° 

th ; ' °\ x] sh '" l>». l-alanoe t xg i mahogany box with drew. 5 5 

1 ' 1 ass case »ith ad as J 

Ba,ance v '• *7 aine in each pu and t ud ; 1200th' of a 'gra the beat 

1S d "« n *«* »' "• /or J a Bl n mviti 

£ ' "j- ««1 Witl au ki Tat the . nde. 

A1 ' '" •*»'»'' ^l agate edges and laaes , 1 m ^ lass case *] 

Balance v Hn, baa <) grains in each pan. and lo* 111' Oth of a gra the' be* 

<d 1 I' ea at ,«, 

» " V >*•* " * ded apper* pan , ^ 

B,,,n « >• "jn* ~i. pm'. ....> '. «i<»<w'w,ti,'i.iixnbo(i>!imi^ ' ' 7 ' 

^ 'V 18 fa 

GRAIN WEIGHTS IN MAHOGANY BOXES. 

of l gnuns to 1 !• 

1 100th gra small box '..'.'.'. 1 J 
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»i Nitric 



ii 



Sulphuric 



»» 



»> 



1-880, 
1-840, 



M 



»t 



Ammonia, Liq. Fortis, in stoppered bottle, s P . gr . -880 

Sesquicarbonate, in jar 
Barium Chloride, pure recrystallized 
Bromine, pure, in stoppered bottle . 
Carbon Bisulphide, in stoppered bottle 
Cochineal Tincture 



CHEMICALS. 



Acid, Hydrochloric, sp . p , ,. 120 , in sloppCTed ^ j ^ 



M 



M 



M 



• 1 o; 

• lib. 

• 1 pt. 



a. d. 

1 8 

1 8 

1 8 



• 7 „ io 6 

• 1 „ 



2 
2 

5 

8 



Copper Sulphate . 

Hamiatin Tincture, in stoppered botttle « 
Lead Acetate 



Potash, pure 



„ yellow chromate, recrystallized 
ilver Nitrate 

Soda, Caustic, pure, in bottle . 
Pure Distilled Water 



II 



>> 



4 oz 



tli pipette . 4 

. 4 
• 4 



t» 



»» 



»i 



1 lb. 
1 oz. 
lib. 



per gallon (jar extra) 



d. 

1 c 

4 « 

1 6 

2 
8 6 
G 
7 6 



per carboy 11 o 



1 




«• 



'" '' ******* *** BohticB, 2, septen. of winch 

1 I 4*1 II • ft •.« M. 1 . « * 



TEST SOLUTIONS. 



neutralize 1 gram of unnuonia. 



pe* Win- qt. io g 



"•• Ammonia Solution, „»„ . -raio of ammonia 



100 septems 



per Win. qt. 10 ii 



st 



Acid Solution, sp. gr . l0Gi . 4> fm . mw ^ 



onia Solution, equivalent strengtlMm- ditto 



per gal. io f; 



f > 



10 G 



Strong Caustic Soda Solution. 



per Win. qt. 10 o 



gallon . 



rains 



par Win. qt. 



«lvcr Nitrate Solalta,, con, „„,, , :! ,,, ,„ ,, 



gallon . 



k»d* rap for Harocrart-a Colour Tost 



per pt. 



8 



per Win. qt. io g 



4 




J*s, graduated into millim 
uk'.q, graduated 

Cylinder filled with gl ass I. a, 
rgand Burners I 



fcelain . 
atinum . 



SUNDRIES. 



nd 



pinplete 



ul, 






Jatinum 
Porcelain 



VR8 . 



1 



to" . from 8 eacl 



i 



»» 



8 6 „ 



. 15 
. from 10 fi 



»» 



1 each 
per oz 



from 8/6 to 12 o 






• from 4 Oeach 



6 6 






• from 5 o 



l » 






8 „ 



30 



»l 



»l 



2 „ 



5 



■Hoover, a 1 stand complete 16 






Eardmann's Float 
Eudiometer Tubes 
Flasks 



Funnels 






Holders . 



Ovens, Drvmg 
Mohr's Pinch Cocl 



Pipettes 

Retort Stand* 

Te.^ Glares 



M 



II 



tt 



Measure, graduated, on 
Mixers of every descript 
Tubes . 



n 



> t 



i» 



M 



Cleaners 



m Holders 
ii i~ U 



I ot 



01 



1 



. 1 6 

. f) 
oni 1 o eacl 



. 



»» 



M 






per doz. 

2 a .. 



30 
• 1 

from c eacl 









ii 



»i 



8 „ 

1 per doz. 





from 1 per doz 

. o a 

from 1 



tt 



md Stands, Filter Papers. Pii 



■ 1 






















1 







Bal 

The? 
Bala 



The s. 
Balan 



Above 



Balanc 





• 



* p 

















Balance 

IS UlwJ 

The same Balance with a i/«.^ 

GRAIN „ 

Set of 1000 grains to 1- 100th grain . 

GOO „ 1- 100th 

600 ,, 1- 100th grain, small box . 



j> 



(iftrtglit's ilrfo Drstgn fox JDrussure llegiattr. o 

* DEI r>. 4, 16 

_ pin t iZIVl thy, I • ' 1M0 

4£/ r" ^bA^ £'2 

' ' 111 I iltQ - A J 10 ° 
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